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Objectives. To assess the current incidence of major lower limb amputations in Southern Finland and epidemiological
trends during the last 17 years.
Materials and methods. In a retrospective survey for the year 2000 patient data was gathered from hospital records in the
eight surgical hospitals in the area studied. Follow-up was 1 year. Amputation data for years 1984–1995 was gathered from
reports done before at the same area and amputation figures for years 1990–2001 also from the National Research and
Development Centre for Welfare and Health.
Results. In year 2000, the incidence of major amputations was 154/million inhabitants. The reason for major amputation
was chronic critical lower limb ischaemia in 71.8% and acute ischaemia in 16.5% of the cases. The below-knee (BK)/above-
knee (AK) ratio was 0.76. After 1 year only 48% of the patients were alive.
From 1984 to 2000 amputation incidence showed a decrease of 41%. The decline in age-adjusted amputation incidence from
1990 to 2000 was 30% and by 2001 as much as 40%. There was a significant inverse correlation both between incidence
of infrainguinal bypass and amputation (r ¼ 20.682, p ¼ 0.021) and between infrapopliteal bypass and amputation
(r ¼ 20.682, p ¼ 0.021).
Conclusions. There was a reduction in the number of amputations in Southern Finland during the past 17 years. This
occurred synchronously with the increase in vascular reconstructions. Our data suggests that vascular surgery saves
patients from BK-amputations and therefore relative amount of AK-amputations inevitably rises.
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Introduction
Reduced arterial blood flow in a limb causing rest pain
or tissue loss (ulcerations or gangrene) represent
critical leg ischaemia (CLI, Fontaine stage III and IV,
respectively). CLI remains to account for over 80% of
lower limb amputations1 and is a growing problem in
an aging population demanding increasing vascular
surgical resources.2 Reconstructive arterial surgery
has reduced the need for amputation3 – 8 and offers a
possibility for the patient to maintain independence in
daily activities.
CLI leads in 10–40% of the cases to primary
amputation and it carries a 1-year mortality of 20–
25% and 5-year mortality of 40–70%.9,10 As the
outcome of CLI is so poor, the European Consensus
document recommends revascularization for the
treatment of CLI if there is over 25% chance of patient
survival and limb salvage for 1 year.11
The limb loss rate after acute lower limb ischaemia
due to embolism or thrombosis (acute on chronic
ischaemia) remains between 9 and 40%.12 – 15
There is rather limited information on the rehabi-
litation of the amputated patients in Finland. This has
been studied, however, in Southern Finland (Helsinki
and Uusimaa region) in 1984–1995.1,16 – 19 It was
estimated in 1984 that the frequency of lower limb
amputations is arising in the following years with the
increase of lifetime expectancy and the amount of
elderly population.1
During last 10 years high overall increase in
vascular reconstructions, however, has taken place at
the same area. In situ vein technique and infrapopliteal
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arterial reconstructions have been made increasingly,
since 1990s. Satisfactory results with 1, 3 and 5-year leg
salvage rates of 81, 76 and 71% have been obtained,
respectively.20
This study was undertaken to assess the current
incidence of major lower limb amputations in
Southern Finland and to analyse possible changes in
epidemiological trends in a well defined area. The aim
of the study was also to evaluate, whether the number
of major lower limb amputations has decreased during
the period of increasing vascular surgical activity.
Material and Methods
A retrospective study for the year 2000 was under-
taken in Southern Finland with a catchment area
population of 1,394,199 inhabitants. Patient data were
gathered from hospital records in the eight surgical
hospitals treating population living in this area. These
eight hospitals include a university hospital (Helsinki
University Central Hospital including Meilahti hospi-
tal with the Department of Vascular Surgery and To¨o¨lo¨
hospital with the Department of Plastic Surgery and
the Department of Orthopaedics and Traumatology)
and six district hospitals. Three of the district hospitals
(Jorvi hospital, Peijas hospital and Lohja hospital) have
own vascular surgical service provided by one or two
vascular surgeons while the three other hospitals
(Porvoo hospital, Tammisaari hospital and Hyvinka¨a¨
hospital) do not have vascular surgical activity of their
own. The Helsinki University Central Hospital
(HUCH, Department of Vascular Surgery) serves as
the academic vascular centre for the first three district
hospitals and as a primary vascular centre for two
others. The third district hospital (Hyvinka¨a¨ hospital)
without an own vascular surgeon uses another district
hospital as its primary vascular centre for some
patients. Amputations are done in all of these eight
surgical hospitals in the study area.
Data concerning demographic factors, diagnosis,
amputation levels and postoperative complications
were recorded. Survival data were also gathered from
the Population Register Centre.
A total of 215 lower limb major amputations at
levels requiring a prosthesis (above-knee (AK), below-
knee (BK)) of 174 patients were analysed. Knee and
hip disarticulations were included in BK- and AK-
amputations, respectively. There were 188 lost legs
(final level major amputations) of which 107 AK and
81 BK amputations. The duration of follow-up was 1
year.
Major amputations incidences for the years 1984,
1985, 1989, 1992, 1995 in the study area were calculated
from data derived from earlier publications.8 More
recent data on major amputations for the years 1990–
2001 (number of admissions during which an amputa-
tion was made and number of amputated patients)
was gathered from the National Research and Devel-
opment Centre for Welfare and Health (STAKES,
operative since 1990). According to the Finnish law
STAKES gets information on all patients discharges
from all hospitals in Finland. Vascular surgical data
was gathered from hospital discharge records and
from the Finnish vascular register FINNVASC. Com-
parisons with major amputation incidences between
1984 and 2000 were made in absolute numbers and
against numbers estimated in the late 1980s1 and to the
changes in vascular surgical activity at the same
period of time. Comparisons with amputation inci-
dence (admissions during which an amputation was
done) between years 1990 and 2000 were made in
numbers gathered from STAKES to reassure similar
calculus. The relationship between the incidences of
infrainguinal (or infrapopliteal) bypass and major
amputation were analysed for these years. Annual
age-adjusted amputation incidence could be
accounted from 1990 to 2001. Although year 2000
was the actual end-point in this study, amputation
numbers for year 2001 were also included to show the
tendency in figures.
Normality of distributions was established with the
Kolmogoroff–Smirnoff goodness of fit test with the
Lilliefors method of significance correction. The
Independent samples t-test was applied for compari-
sons between two normally distributed groups. When
the distributions were skewed, the Mann–Whitney U-
test was applied. Associations between categorical
variables were analysed with the chi-square-test or the
Fisher’s exact-test when appropiate. Correlations
between discrete quantitative variables were assessed
by calculating the Spearman rank correlation coeffi-
cient. Differences between groups were considered
statistically significant if the p-values were less than
0.05 in a two-tailed test. The data were analysed using
the SPSS version 9.0 for Windows statistical program
(SPSS Inc., Chigaco, IL, USA).
Results
In year 2000 the incidence of major amputations
(including reamputations) was 154/million inhabi-
tants. At the same time 135 legs were lost/million
inhabitants and 125 patients were amputated/million
inhabitants. According to data gathered from STAKES
the incidence of admissions during which an
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amputation was done was 135/million inhabitants
(Fig. 1). The BK/AK ratio was 0.76 (Fig. 2).
The reasons for major amputation in year 2000 are
shown in Fig. 3. Miscellaneous reasons included
burns, rhabdomyolysis, sepsis and cellulitis.
Mean age of the amputees was 72.4 years.
Patients with AK amputation were significantly
older than patients with BK amputations (74.8
years versus 69.0 years, p ¼ 0:004). Quite a few
patients had had some vascular procedures pre-
viously. BK-amputees had had PTA (percutaneous
transluminal angioplasty) more often than AK-
amputees (23.3% versus 7.5%, p ¼ 0:003). Fifty-five
percent of BK amputated and 43% of AK amputated
patients had had vascular surgery before amputa-
tion. Thirteen percent of patients were previously
amputated with BK or AK amputation on the
contralateral lower extremity. Reamputation from
higher level was done for 15% of patients during
follow-up time and bilateral major amputation was
performed in 8% of the cases.
One-week, 30-day and 1-year mortality for all
Fig. 1. Annual unadjusted and age-adjusted incidence of admissions with major lower limb amputation in Southern Finland
1990–2001.
Fig. 2. Below-knee/above-knee ratio in Southern Finland. Figures for the years 1984–1995 have been published before. Ratio
accounted from lost legs.
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amputated patients were 12, 29 and 52%, respectively.
Mortality during the first postoperative year was
significantly higher among the AK-amputees than in
the BK-amputated group (38.9% versus 60.8%, p ¼
0:008; Fig. 4).
One year after the amputation the BK-amputees
could live at home (or in home-like setting) more often
than the AK-amputees (36.1% versus 12.8%, p ¼ 0:001;
Fig. 4). A total of 22% of all patients and 43% of
patients alive at 1 year got prosthesis. The patients
who came from home or home-like setting got more
often prosthesis than the patients on chronic hospital
care (42% versus 2%, p , 0:0005). At the end of 1 year
68% of patients with unilateral BK amputation, who
were alive 2 months after the amputation, had got
prosthesis while only 19% of the similar AK-ampu-
tated group had got prosthesis (Fig. 5). Reliable
information on usage of the prosthesis could not be
gathered.
The absolute decrease of the incidence of major
amputations from 1984 to 2000 was 41%. If the
comparison was made against the estimation of
Pohjolainen et al.1 the decrease was 52% (Fig. 6). The
decrease in amputation incidence from 1990 to 2000
Fig. 3. The causes of amputations in year 2000 in Southern Finland.
 
Fig. 4. Patients’ state and place of stay one year after the amputation.
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was 25% and in age-adjusted amputation incidence
30% (Fig. 1). At the same time the incidence of
infrainguinal reconstructions showed an increase of
372% from 1984 to 2000 and an increase of 755% from
1990 to 2000 (Fig. 7). Thus, 2–5 (2.3–5.3) additional
infrainguinal bypasses were needed per amputation to
achieve this reduction. Of course a number of these
reconstructions is made because of claudication, not
for CLI.
The reduction in the number of amputations is
continuing clearly: the decrease in age-adjusted
amputation incidence from 1990 to 2001 was 44%
and the absolute reduction in incidence from 1984 to
2001 was as much as 52%.
For the years 1990–2000 there was a significant
Fig. 5. Proportion of patients fitted with a prosthesis among unilateral amputees, who were alive two months after the
amputation. Figures for years 1984, 1985, 1989, 1992 and 1995 have been published before.
Fig. 6. Incidence as predicted 1984 and the real incidence of amputations in Southern Finland. Incidence for years 1984, 1985,
1989, 1992 and 1995 have been calculated from figures published before.
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inverse correlation both between incidence of infra-
inguinal bypass and amputation (r ¼ 20:682;
p ¼ 0:021) and between incidence of infrapopliteal
bypass and amputation (r ¼ 20:682; p ¼ 0:021).
Discussion
The major goal in treating chronic CLI is the
preservation of the limb. We have an aggressive policy
to attempt revascularization for all patients with CLI,
who have possibilities to maintain independence with
the preserved limb presuming that the limb is salvage-
able and the patient’s condition allows surgery.
Percutaneous transluminar angioplasty (PTA) and
surgery are found as complementary procedures but
CLI mostly caused by multisegment disease has not
been treated by endovascular methods in Finland in
the 1980s and 1990s. This treatment strategy was thus
in the line of lack of data to support the use of PTA in
multisegment treatment of CLI.
The absolute incidence of major amputations has
exhibited a 52% fall from 1984 to 2001 in Southern
Finland. These incidence figures are not, however,
fully comparable as the figures for year 1984 are
gathered from reports done before and incidence
figures compatible with each other are not available
until from year 1990 from STAKES. We still wanted to
include the numbers from 1984 in this report to show
the changes during longer period of time and to
compare the current numbers to the ones predicted in
the 1980s (Fig. 6).
Incidences for years 1990 to 2001 are fully compar-
able as they are gathered from the same source. Forty
percent reduction in absolute amputation incidence
and 44% reduction in age-adjusted amputation inci-
dence during this period of time are marked. The
decrease in amputation rate took place synchronously
with the increase in bypass to crural and pedal arteries
as well as an overall increase in vascular reconstruc-
tions (Fig. 7). Thus we conclude with several others
that increase in vascular reconstructions reduces the
number of major lower limb amputations.4,21 – 23
Other studies have also demonstrated this efficacy
of vascular surgery on population level.3,8,24,25
In our study we analysed a population living in the
defined area during a rather long period of time, thus
this study gives long term amputation data in an era of
evolving vascular surgery for limb salvage. The
current incidence of major lower limb amputations
in our area is lower than in most earlier publications
from 1990s varying generally from 200 to 300/million
inhabitants.4,8,24,26
Forty-eight percent of amputated patients had
diabetes mellitus as a predisposing factor for amputa-
tion in year 2000. Better control of diabetes mellitus
Fig. 7. Infrainguinal bypass in Southern Finland 1984–2000.
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and aggressive treatment of infection is regarded to
play an important role in prevention of amputations.19
A diabetic foot team has been established in the study
area in year 1989. Several centres have achieved
improved results when adequate evaluation and
aggressive treatment of foot lesions are promptly
adopted in a multidisciplinary setting.27 – 32 In
addition, better knowledge of thrombophilia, risk
factor modifications such as cessation of smoking,
better treatment of hypercholesterolemia and hyper-
tension may have influenced the amputation figures. It
was impossible, however, to measure the impact of the
diabetic foot team and other preventive factors is in the
present study as the data necessary for these compari-
sons were not available in the previous studies.1,16 – 19
A nationwide study in Finland showed an inverse
correlation between incidence of infrapopliteal surgi-
cal reconstructions and that of BK amputations.8 Our
study group found a similar inverse correlation for
elderly Finnish population.33 Thus, it is possible that
the amount of BK-amputations could be altered by
infrapopliteal surgery and the relative amount of AK-
amputations inevitably rises.24,34 Critical ischaemia of
bed-ridden patients should be treated by amputation
at a sufficiently high level to avoid healing problems,
unnecessary morbidity and reamputations.35 Minor
amputations after vascular reconstruction should be
seen as victories as the tissue damage needing removal
has been restricted. The real index of success in
vascular surgery is the proportion of patients who
regain mobility with preserved limb. BK/AK-ratio is
not a proper measure for that. On the other hand, the
decision on the major amputation level is always
patient-bound and BK-amputation should be pre-
ferred if possible.
The mean age of the amputees has risen 1–2 years
during the 17 years study period. Current 1-year
mortality of amputated patients in the study area is
higher than in several other studies.36,37 This and the
increased 1-year mortality in the area studied (from
39% in 1984–1985 to 52% in 2000) is attributable to the
aggressive approach to treat even old, fragile and
multidiseased patients with reconstructions. This is
also indicated by the low overall amputation rate as
compared to other amputation series.4,8,24,26,38 Other
manifestations of the arterial occlusive disease, mainly
cardio- and cerebrovascular diseases, explain high
mortality. 25–60% of the patients with CLI have
cardio- or cerebrovascular disease or hypertension.11,
39,40 According to one study, as many as 90% of the
patients with CLI have coronary arterial disease.41
Thus, the amount of patients, whose condition allows
rehabilitation is getting low.
The amount of patients with unilateral AK-amputa-
tion and alive at two months receiving prosthesis has
got lower during the last 17 years. The possible impact
of savings in the health services has not been studied.
In year 2000 AK-amputees were, however, signifi-
cantly older, come more often from chronic hospitals
and their mortality rates were high, which explains the
poor outcome.
One third of the amputees were alive at 2 months
and apt to rehabilitation as they did not have a
preamputation history of institutional care and lost or
decreased mobility and they had a unilateral amputa-
tion. Information on gaining of prosthesis was not
available for 13 of these patients. Seventy percent ðn ¼
32Þ of remaining 46 patients fulfilling these criteria got
prosthesis. In another words, 14 patients of 46 with
these criteria did not get prosthesis. To achieve the best
possible outcome and rehabilitation of the amputated
patients, an amputation prevention group for the area
studied has been established.
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